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THE QH;ETOGNATH'A

By PROFLSSOR T. HARvm Jounstown, M. A., D.Sc., C.M. Z:S a.hd B. BuckLAND TAYLOR,
F.L.S., Biology Depa.1tnlenb Umvelsitv Busbane

Wit_;'h Three Plates,

_ . INTRODUCTION. . ,
CovLecTions of Chwtognatha from Antarctic and Subantarctic waters have been
examined by Steinhaus (1900), Fowler (1907), Ritter- Zahony (1911),  and. Jameson
(1914). A species, probab]y Eukrohnia. hamata, has been referred to by Parker as
having been collectéd to the south of Stewart Island, New Zealand, and other Sub-
antarctic Islands. This occurrence was discussed by Fowler (1907).

We have taken a very wide definition of the words “ Antarctic”” and “ Sub-
antarctic,” including thereunder every position south of 40° 8. This latitude is a
- somewhat arbitrary one as far as climate 1s concerned, more particularly immediately
to the south of Australia and Tasmania, the Tasman Sea and New Zealand, where the. -
temperatures are rather higher than they are in correspondmg latl’oudcs in n:ost other
parts of the Subantalctlc region. '

MATERIAL COLLECTED.

The collection consisted of (1) materrial' obtained in tow-nets at four stations,
from depths ranging from 2 to 400 fathoms; and (2) several specimens found on the
beach at Macquarie Island. ' o

The various dates and locations were as follows :—--

Date 111110001ded —Maria Island, on the west coast of Ta.'smania, the most
northerly station a.t which Chwtognatha, were. obtained. Material from
6 fd.thoms

18-19th June, 1912.—Twelve hours tow- nettlng in the vmlmty of M acqtu11e Island,
_at a depth of 2 'fathoms. '

21st June, 1912.— In 2 fathoms ab Mﬁcquérie Island.
March, 1913 —-Speclmens found on the beacl at Macquane ]s]and
4th January, 1914.—At 64° 18" S.: 132° 24/ -E. {from 45 fathoms..

. 10th January, 1914.—At 64° 34’ & : 117° 1’ E.  Two hauls were ‘made w1th a
closing net, one at 100 fathoms and one at,400 fathoms,

]
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Altogether seveml hundreds of specimens of Ch'etogna.tha were collected, repre-
senting two genera, eight species and one.new variety, two of the species being
collected from these waters for the first time., One genus, Heterokmhma and one
species of Sagitta, S. maxima, which have been recorded by Jameson (1914) within
the Antarctlc circle, off Coats’ Land, were not obtalned by the Australian Antarctic
Expedltlon

The .appearance of our specimens varied very con31dera.b]y according to the
medmm in which they had been kept, those individuals which- \\ ere preserved in alcohol
-being totally different to the naked eye from others of the same species’ which had been
- preserved in formalin, the latter retaining their shape well and' remaining more or less
opaque, according to their nature, whereas the alcohol had caused normally firm and
turgid species to become rather flaceid and quite transparent, while. its effect on
normally flaccid species was such as to make the taking of correct measurements a
matter of considerable difficulty. The speclmens which best showed the contrasting
effect of the two media were S. lyra and Eukrohnia hamata. i In the former specics,
untll the heads had been examined’ under the mmroscope and various measurements
had’ “been. made, the contrast between the specimens obtalned on the beach - at.

- Macquarle Island and preselved in. formahn and a few othes preserved m alcohol,,

was 5o great that it seemed almost mcrcdlble ‘that they belonged to the same_specier.

Those 1nd1v1duals of E. hamata which had. been kept in formalin were quite. darkly-
coloured and firm, but the alcohol in other cases had made the material quite 0010111 less
and -flaccid, so that the general appearance of the animal was of no assxstance lll-
1dent1ﬁcat10n ' R a o o '
SYSTEMATIC ACCOUNT. I

SAGITTA HEXAPTERA d’Or?jigézfr/.
: 1843. 5. fme(l‘z'termheq Forbes,
1844. S. lepunctata Krohn,
- 1870.  S. tricusprdata Kent.

e e e 2 i e - —

1880, S magna-La.ngerhal_ls.
1881.l 8. longidentata 'Gr’e.ssi , o

*o. . -t
Several specimens of this form were ca.ptuled at various statlonq some of which
arrived dry in a broLen tube. However, it was possible to identify all the mdlwd.uals
by means of their charactenstic cephalic armature, together with the i)ody proportions,.
The largest was 33 mm. in length. The jaws and posterior teeth weré in “excess;of the
usual number, the jaws of our specimens varying in number from 8 to 11, 'and the

posterior ‘teeth from 5 to 7; the usual number of ] ]aws bemg 7 or 8 (raIely up to 10),

and of poeterlor teeth from 4 to 6, .
l
|
j



THE CHATOGNATHA—JOHNSTON AND TAYLOR. n

- Speciniens were obtained as follows :—
"18th June 1912, at 2 fathoms, Macquarie Island

h 2lst June, 1912, at 2 fathqms, Macquame ].sland.
10th January, 1914, at 100 fathoms, from 64° 34’ 8. 117° 1’ E.-
10th' January, 1914, at 400 fathoms, from 64° 347 . : ll7° 1 E.

The Qpemes had already been 1eco1ded flom the %utherp Ocean by I‘owler
(1907) ‘md Jctmeson (1914). .

, SA:('}ITTA LYRA Krohn.
(Plate- 11, figs. 1, 2, 3.)

1896. ~ S. jurcata Steinhaus. | .
1907, S. hezaplera Fowler_' (npn' d"Orb.').
'1909.  S..gazelle Ritter-Zahony.

Of this species there were collected twenty-four individuals, which, as has already -
been mentioned, owing to dlﬂerent methods of preserva,tlon presented very different
appearances. .

Seven large robust dark-coloured opaque specimens, all over 40 mm. in length
were washed up on a sandy beach at Macquarie Island. Oné specimen, measuring
40 mm., was taken at 100 fathoms; while others were collected from depths of 2 a.nd
© 45 fathoms, these ranging 111 length from 18 to 36 mm., - o

Ritter-Zahony (1909, 1911) stated that the main difference between lus speeles

S. gazellee and S. lyra lay in. the form of the seizing jaws. His figure (fig. 7) is very like

that of the jaw of 8. furcata (Fowler, 1905, pl. 4, fig. 12), a species placed by Michael,

. Ritter-Zahony and others under S. lyra. The base was, however, somewhat different.
On the other hand his figure (fig. 8) of the jaw of S. lyra resembles that drawn by Fowler

(1905, pl. 6, fig. 41) for an undetermined species of Sagitia, which was afterwards placed

by Ritter-Zahony (1911) as a synonym of S. lyra. Ritter-Zahony (1911, p. 8) said

that in older specimens c>f S. lyra the jaws became claw-shaped. As will be seen from

fig. 3, the tips of our speclmens agree with his description of 8. lyre in this respect,

while the shaft of the jaw resembles his own figure of S. gazelle (1911, fig. 7). © This

_ to-our minds indicates that the. dlﬁerenees In the foun of the ] jaws as recmded are of no

,

specific value.

Another point of difference emphasized by him is the shortness of the tail in
S. gazelle. Tn his original description of the species (1909) the tail was stated to be
- 10 to 14 per cent. of the total length, with one apparently abnormal measurement; of
19 per cent. However, in his revision (1911) he gave tail ratios which ranged from 10
to 19 per cent., while in the same paper his measurements for S. lyra were 15 to 18 per
cent., really nullifying one of his own points of difference between the two.

N
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Michael (1911), in commenting on the likeness of the:two species, expresseé
doubt whether there was sufficient difference to justify the création of S. gazelle, but
‘stated that as a figure had not been published he let it stand.  Since then Ritter-
Zahony (1911) redescribed and figured the species, and it wa.s\ with this redescnptmn
that we compared our specimens. :

Our measurements for the tail percentages agreed fairly well with those given .
by Ritter-Zahony for S. gazelle, with the exception of our No. 5, a specimen 36 mm,
long, having a tail percentage of 11, while his specimen of S. gazelle of a corresponding
length had a tail percentage of 14 to 15. He also gave 15 to 16 per cent. for S. lyra,
measuring 36 mm. The disparity between his figures and ours was probably due to
shrinkage of our specimen, caused by preservation in- alcohol.” "Our dimensions fitted
the deseriptions of either S. gazellw or S. lyra, as given by thter Zahony and Michael,
except in the case of the No. 5 mentioned above; the latter was apparently a rather
abnormal specimen, the number of its jaws being 13, which was greater than that
recorded for either ot the species, the maximum being 9 fo1 S lym, and 10 for.
S gazellaz : ' ' : |

N

The ovaries were immature in all our 1ndlwdmls S0 oompauson of this [cature
was lmposmble

Another distinction between the two mentloned Dby him was t]m.b n S lyra the
posterior fin overlapped the anterior (1911, fig. 3) wherens in S. gazellw he stated that
the two were continuous in young specimens,. hecoming sepal?.ted later (1911, p 10).
This was the only pomt of difference we could find in regard to the descriptions, a.nd
as in the text he stated that the fins were confluent in S. lyra, wc have felt fullv ]ustlﬁed
in placing S. gazellw as a synonym of S. lyra.

Jameson (1914) recorded S. guzellee from the 'Antarctic,f but though he distin-
guished it from S. hexaptera, he did not discuss its likeness to S. lyra, to which his
description would apply equally well. Some of his specimens were extraordinarily
large, one attaining a length of 90 mm., : '

Measurements, &ec., of Selected Specimens.

No. Length in mm, . Tail Jaws., . ,—‘\ntri_ Teeth.. | - Postr. '.l.'eebh...
- : ) | :

1 185 |16 I T S 4

2 19 : 157 1 S 3

3 19- 18 8 - 4,

4 20 | . 17 9 S A N B |

5 36 .1 . 13 5 " 6

6 “40  p e 15 9 56 56

7 40 S 155 8 L S G




THE CHATGGNATHA—JOHNSTON AND TAVIOR. oy

Specunens were obtained as follows :—
18-19th- June, 1912, at 2 fathoms Macquarle Island..
" March, 1913, on the beach, Ma.cqua,rle Island.
. 4th January, 1914, at 45 fathoms, from 64° 18’ 8. : 132° 24’ E. ...
1013]1 January, 1914, at 100 fathonis, from 64° 34’ 8. : 117° 1 E
10th January, 1914, at 400 fa,thoms, from 64° 34' 8. ¢ 1i7° 1" E.

" The species had already been reccrded from Antarctic or Subantarctic waters

by Fowler (1907) as S. hemptem, and: by thter /a.hony (1909) and Jamcqon (1914)
as S, gazelle. .

SAGITTA MACROCEPHALA Fouler. _

. Only two specimens were obtained (one in a very ihipel‘febt, condition), and,
as w111 be seen fram the accompanylng ‘table, they were not .normal adult individuals
of S. macrocephala, but compare closely in their doubtful polnts w1t11 ceitam of Fowler’s
specimens obtained from the Bay of Blsca.y, Whlch Shewed a ma.rked declea.se In the
number of posterior teeth, and regarding which that author stated, *I think they are
larval macrocepimla but they are very small, and the number of posterior teeth drops
rather suddenly.” As they were like S. macrocephala- in appearance, proportional
measurements, number and shape of the jaws, and since Fowler’s numbers for the
teeth in his larval forms cortesponded with our own, we have placed them in this
species, though mth some. reserve.

Measurem'ent‘s, &c., of our Specimens.

. Length in mm. Tail % nf'Lengtli.' Jaws, Antr, Teeth.. . . Postr, Teeth. .
7 30 [ 9 . 3 . 6
9 ‘ 36 . - . <10 3. 9

-

The . hpemmens wele ol)talped on 10t]1 Ja,nua,ly, 1914 at, 100 fathoms ilom
64° 34’ 8. : 117° I’ K. _
Not ]1itherto-réporded from the Antarctic.

'

, SAGITTA NEGLECTA A Lda
1902.  S. septata Toncaster. .
“This form was not at all common, only four specimens heing -captured. The

only variation exhibited was the possessmn of 10 semng jaws, th]s belncr two in excess
of the usual number. '

The species was regarded by thbel Aahony (1911) as a. troplcal Indo Paclfic
epiplanktonic form, so its occurrence at 100 fathoms in, the vicinity of the Antalcmc

circle svas remarkable. However, as we have said above, the only point in which the
76574—B ‘ ’
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10 a . AUSTRALASIAN' ANTARCTIC ‘EXPEDITION.’;
specimens did not agree with the descriptions of S. neglecta, was{in the presence of the
two extra jaws., We concluded that the species has a wider range than had hitherto
been suspected. S . :
The specimens were obtalned on 10t]1 Janumy, 1914, |at ]00 fathoms from
64° 84 S.: 117° 1 K. . R -

. Not hitherto recorded f]'c>r11 the Antarchie.

SAGITTA PLANCTONIS Steinhaus.
1896. 8. hexaptera Conant (non d’Orb.).

|

}

i

|

|

1905. 8. zetesios Fowler. - - ]

“Of this species only four individuals were capﬁul‘ed’, o vaxt%a_tio_n being ‘exhibited.

The -specimens were' collected on— : i

- 10th January, 1914, at 100 fathoms, from 64> 34’ 8. : 117° 1’ R,
10th January, 1914, at 400 fathoms, VEEI'OIHIG‘]:O 34’ 8. : .].;17" 1’ L.

. Already recorded from the Antarctic and Subantarctic by Ritter-Zahony
(1911); Fowler (1905) as S. zetesios; and by Jameson (1914). :
. . . !
' : . o
SAGITTA SERRATODENTATA erbhn ]

"This species was present in two hauls; on one occasion no other Chxtognatlia
were captured while in the other haul only one representative ot bhc %pcclus was present.
The 1nd1v1duq.l_s shewed no variation. They langed from 6 to 13 mm. in length, and
many were sexually mature. !

\
.y 1
The specimens were collected on— - ;
21st June, 1912, at 2 {a.thoms Macquarie Island. I

Date unknown, '\t 6 fathoms, Ma,na [sland in which ]mulino other species was

represented. : L

Already recorded from Anta,rctno and - %ubantalctlc W @tcrs by Steinhaus. (1900)
and Fowler (1905). : t .! .
» [L.UKROHNIA FOWLERI Ritter-Zalhony. %

1905. Krohwia hamate var. Fowler. . ' . '1

This species was not commonly represented, 0111y 18 speclmena in all bheing
collected, but they were presen’ﬁ in five different hauls, at dnpths 1a,ngmg from 2 4o 100
fathoms. In our individuals from-1 to 8 of the seizing jaws wer‘c smgmatcd, and only
- 2 teeth were prc,sent Fowler (1905, p. 78) found from 3 to 8 of the jaws saginated,
and met with 2 to 4 tecth in speeimens 6 to 8 mm. long. M ichael (1919, p. 240) and
Ritter-Z ahony (1911, p. 40) mentioned that E. fuwlem possessed pigmented eyes. This
was not the case in any of our Lpecmucns nor rhd I‘owlc1 refel to 1t In ]ns onrrma]

description.
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'llu, specimens were collected on— .
- 18th June, 1912, at 2 fathoms, Mucqua,rle Tsland.

21st June, 1912, at 2 fathoms, Macquame Island. - _

dth Ja.nu(uy, 1914, at 45 fathoms, f10m 64" 18" 8. : 139° 24’ ]«f

10th January, 1914, at 100 fathoms, from 64° 34’ S, ;117> 1’ T

. 10th January, 1914, at 400 tathoms, from 64° 3478, 117 1" E.
Ahea.dy recorded from the Antactic bv Ritter- -Zahony (1911) ‘

TUI\ROHNIA HAMATA -Mabius. 3 o
(Plate T1, fig. 5. Plate 111, figs. 8, 12,)
1875. S. hamate Moehins, ' e ’
1880. Krohnia hamate Heft\\rig. |
1880. Sﬁadella hamata Hert-wig.’A
1897. Krolhmia jolwcea Aida.

1912, E. richardi Gern*a.m a.nd Joubin.

This specles was far more numerous]y 1eplesented than any other, bcmg collected
in every haul except one. There were present in all about 300 individuals, ranging
from 7 to 26 mm. in length. . - . _ '_ . .

[%

Those of our specimens whlch were preserved in formalin were of a water-green
colou, while those preserved in.alcohol were quite colourless. The flask- shaped corona
was present on one, and-a small collarette on several of our specimens (fig, 8). The
anus o‘poned on a small, but distinet, anal papilla (fig. 5).

Germain and Joubin (1912) meated a new specles, K. richards, dls‘rmguls]nng
it from Il hamata by—
L. “ The water-green cploiu‘. 7 This coloration has been found by Michael (1911
p. 267) and ourselves to occur also in undoubted specimens of E. hamata.

“ The elongated triangular head.” Thls depends on the state of contracmon

3. “The more narrowly elongated jaws. " Michael (1911, p. 267) quotcd this .
character, and yet stated (p. 268) that the seizing jaws were more massive
(the italics are ours) than those of B. hamata, and that their points were quite
dissimilar.  On p. 240 of the same paper he gave a key to the species o
Eukrohwia, in which the seizing jaws of E. hamata and E. fowleri were stated
to be delicate. Our specimens of L. fowlé?'i had 'slender_jaw‘s, but all the
L. hamate individuals had massive jaws with typical E. hamate points, i.e.,
sickle-shaped.  The jaws of all our specimens were much niore massive than-
his figure (pl. 37, fig. 27), but the tips were similar, and, though not all were
so markedly ‘sickle-shaped, were certainly as much so as that figured by himi
(1911, pl. 4, fig: 35). On turning to Fowler’s paper (1906, pl. 11, fig. 80),
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where the jaws of the E. hamate collected by the Siboga Txpedition were

figured, one found three small drawings of the points, o:ne of which was even
less curved than in Michael’s (1919) drawing of thé point of the jaw of

-B. richards (pl. 37, fig. 26). - |
{. “The number of teeth.” Tlis character was of no Spe(}lﬁc value in this case,

" since Germain and Joubin quoted 24 as the number m . richardi, while
Ritter-Zahony (1911) gave 4 to 23, and Michael (1919 p- 226) 21 to 25 as
the number for K. hamata. - -

4 . .

5. The maximum width of the body was stated in the text to be 9-3 per gen. of
the total length. Including damaged fins, one of our specnnens had a width

of 9-5 per cent.. Michael, who regarded. E. richardi as fv, valid species, found
certain discrepancies between Germain and Joubin’s text and their figures.

He gave a table comparing the measurements of his specunens and those of

the above-mentioned figures, in which he indicated thq width of the figures
as,12:2 per cent., but in his’ text he stated that this "percent'a.ge was 11+5.
Taking into consideration the very daniaged condition of our material, there

.is not a very great difference.between Michael’s measurements of the drawing
and ours, which were taken from undoubted E. hamata. We have examined

. Individuals measuring in breadth from 5-7 per cent. of the total length (which
was only °1 per cent. greater than the measurement glven for Ii. hamata by
"Michael, 1911, to 95 per cent., which was -2 per cent. gleatel than Gelmmn
and Joubin’s text figures of E. richardi, and 2 per cent Jess than Michael’s
measurement of their drawing, which seemed to us to dlsmedlt the be]m atlon

~of the two species on a basis of width. = 1 3
The distinctions glven by Michael (1919) régarding the fins we cannot comment
upon, as our specimens were much’ too damaged to obtain weliable measurements of

these structures. . \

~Given the above GO]’I]PaIiSOHS,_and the fact that Gernla.ih and Joubiu named
the species from one specimen, and that Michael- (1919) exami1|1éd “fivé specimens,
only two of which are well ‘enough prescrved to permit certain .identification,” we
consider that we are justified in classing k. richards as a Synonynf of E. hamata.

Neither Mlchael (1911, P 52} nor omselvcs obselvcd a blls‘rly ridge *' (Ritter-
/a.hony, 1911) on any of the sellmg ]aws '

The speclmens avere colle(,t;ed on— : ]r
18th June, 1912, at 2 fathoms, Macqud.ue Is]a.nd {

) .. -21st June, 1912, ab 2 fathoms, Macquarie Island. :

1 - 4th January, 1914, at 45 fathoms, from 64° 18" 8. :!
|

132° 24" L.
10th January, 1914, at 100 fathoms, from 64° 34’ S, : 117° 1" K.

. 10th January, 1914, at 400 fathoms, from 64° 34" 8. : [ 117°°1"-E:
" Already! recorded from the Antarctic and Subantarctic regions by Steinhaus.

(1900); Fowler (1907) as Krohnia hamata and Jameson (1914) gs I ]mmata

!
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© JUKROHNIA HAMATA‘V;‘Lf: ANTARCTICA _Va.l:."‘ no{r;_
~ (Plate 1T, figs. 4; 6. Plate ITI, figs. 7, 9; 1¢, 1LY’

Nine individuals of this variety wére collected, none very well preserved, One
, Imd béen Lkept in aleohol, ‘and in consequence was much more transparent and ‘flaccid

_than the others, while the remaining eight had apparently been allowed to dry thhtly' .

at some time and, as a consequence, were rather distorted.  Their length ranged from
165 to 21 mm.

We have GOI[SldOlCd these spccnmens as cons tltutmg a. vamety of E hamate on

'two grounds :—- _ _
lst.——Because of the curicus coiling of the ovaries as the individuals progressed
towards female maturity. Specimens of E. hamate and-var. antarctica in
which. the sexual organs were very immature, were indistinguishable in regard

to the ovary, but clder individuals of both were totally different in this feature,:

as can be seer by comparing figs. 4 and 5, 9 and 12. The var. antarctica was

protandrous, the ovaries remaining small and straight, while the.tail gradualiy
became - filled by the testes and sperm, then, just. a,t ‘the "heiglit 'of male

maturity the ovaries hegan to ¢oil inwards towards the- “tail septum, first one,
then the other (fig. 9), and by the time the male products had been discharged,

the ovaries had increased enormously in'length and breadth, and lay tightly

coiled just in front of the septum (figs. 4 and. 10) At this lattel stage 1t was
impossible to dlstmgmsh the emptv tcstes .

2nd.—T ]"a.ces Of the corona which werc’observablc on one individual (fig. 7) showed
‘that its form was different fron. that of K. hamate, being probably a broad

oval lymg én ‘the ]1ea,d and neck, as compared with the flask-shaped corona

of T Tiamata

The Vesiculae seminales were extreniely small, and unless filled with. sperm
v : 1

were very difficult to see, as they were quite flat (fig. 11). They were only 6 per ¢ent..

of the tota.l length from the postérior end of the tail, and the tail fin reached them.

A row of very pronounced pa.p-illae (fig. 6) lay between two prominences at the.

extieme anterior end of the head ; these; though present, were not so easily observable
in B. hamate, and as we have not seen any detailed drawings of the head of the latter,
we do not know 1f other observers have already figurcd them for the species.

The. curvature of .the jaws, neasured according to Michael’s formula (1911,

p- 23)was 38 per cent. ; the tips were inserted in the shaft for 21 per cent. of their

length. sk

t

" The specimens were captuled on 10th Januar}, 1914, at 100 fathoms from'

‘64;°34 S : 117°1 E

L T
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: ; :
SPEC]E ALREADY - RECORDED FROM THE ANT'ARCT'IC BUT NOT
COLLECTED BY .THE. AUSTRALIAN ANTARCT[C;LXP]LDITION

HETEROKROHNIA SP. R@tter—7ahony !

Recorded by Ritter- -Zahony (1911) from the Antarctic at 2; 4000 and 3,423 metres

v o.nd by Jameson (1914) at 1,000 fa.thoms from 68°:25' 8. . 27° 10° W.
|

, SAGITTA MAXIMA Oonant. !
1885. Sp. innom., Verrill |
1892, S: hexaptera Strodtmann. 1
. 1896. Spadelle mazima Conant. : i
1896. 8. whartoni Fowler. o 1‘
1905. . Sp. indeterm., Fowler b
1906. . S. gigantee Broch. |

This species, which is regarded as valid by Ritter-Zahc Ny, ithough Michael (1911) .
considered it a synonym of S.. lyra, is recorded: by Jameson (1914) as having been

obtained by the Scottish National Expedition in a net lowered to 1,000 fathoms in
71° 50" S. : 23° 30’ W.f and at 1,332 fathoms from 48° 00’ S. : 9‘° 50" W
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'EXPLANATION OF PLATES.

(All figures, with the exception of No. 3, were drawn with the aid of the camera
- lucida. ) ‘
Prate IL

flag

© Fig. 1. Sagitta lyra. Head.

2. S.lyre. Jaw.

3. 8 lyra. Point of jaw.

4.  Bukrolmia hamata var. antarctica. Empty ovaries.
5. B, hamata. Region of tail septum. '

6. E. hamata var. antarctica. Ventral surface of head

PLATE Il'_I.

JE. hamata var. anturctica., Head and neck.

.UJ. _-1

E. hamata, Head and neck,
9. E. hamata var. “antarctica. ‘Posterior reglon.
10.  E. hamata var. antarctica. Owvarles.

©11. K. hdmala var. entarclice. Senilnal vesicles.

iy

12, E. hamala., Posterior region.

Prate 1IV. .

Chatt of the Antarctn, showing localities from which Chatognatha have been
recorded.’

 REFERENCES O LETTERING

o an.—-anus.- L 0. —ovary

- a.p.—anal papllla. , . p-—papille.

" a.f.—anterior fin, p.vf.—poéte_rior fin. -
b.—edge of base. =~ . < p.s.—tail septum. )
col.—collarette, . _sem. rec.—seminal receptaculum.
cor.—corona ciliata: " . sem. ves.— seminal vesicle. «
g.—brain. S o bf—tall fin.
Int.—initestine. . ts.—testes.

m.—miiscle.
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INDEX.

anlarctica var, of hamate FUKROHNIA

bipunclale SAaITTA
EUKROHNIA

foliacea KROHNIA
Fouwlert, FBUKROHNIA
furcata SAGITIA...
gazelle Sacrrra...
gigantew SAGITTA
.hamata, EukRONNIA
HETERUKROHNIA
hexaptera SAGITTA N
KroHNIA

longidentata Sacrrra

lyra SAGITTA

macrocephale Sacirra

magna SAGITTA ...

maxrimae SAGITTA

mediterranea SAGITTA

neglecta SAGITTA
planctonis SAGITTA
SAGITTA oo .

seplale SAGITTA...

serrafodentata SAGITTA ... .

tricuspidata SAGITTA

whartont SAGITTA
zetesios SAGITTA

. . .

o [3 PLaTES.]
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"~ Series C.—REPORTS IN.COURSE OF PREPARATION.

. t. . Yoo T .
. Z00L0GY. < - S :
FORAMINIFERA . .o .. Mr P CHAPMAN, ALS F.R.M.S., National Museum, Melbourne,
MONAXONID SPONGES AND TETRAXONID Mr. E. F, Harimany, B. Sc Umverslty, Sydney
' SPONGES. S - ,
HEXACTINELLID SPONGES cee e - " Prof. I. Tarma, College of Sclence, Tokyo, Ja.pan
HYDROZOA .. we e . i cuie: e Mr E. A Brices, B.Sc., Australian Museum, Sydney. o
“ACTINOZOA ... ... ' we.  wee - .ir ' .o’ Prof. J. AnraUR THOMsON, F.R.8., University, Aberdeen. -
TREMATODES ... - ... . .. ' .. 5. Dr.8.J. Jonnstox, University, Sydney ' :
CESTODES ... .. .. ... " ..'» ... DrT.Harvey Jomnsron, University, Brisbane,
NEMATODES (FREE) ... e T o ... Dr. N. A, CoBg, Bureau of Plant Industry, Washmgton, U.Ss. A
ROTIFERA AND TARDIGRADA Mr J SEEPHARD Melbourne
ECHINOIDEA - .. Prot.R/ KOEHLER, Université, Lyon, France.
ASTEROIDEA AND OPHIUROIDEA “v.. Prof:R. KouHLER, Université, Lyon, France.
CRINOIDEA AND HOLOTHUROIDEA ... Prof. M. Va~&Y¥, Université, Liyon, France,

ANNULATA (EXCEPT LEEGHES) o ... Prof. W. B. Benmam, M.A., D.Se., FRS Umversu:y of Otago
o Dunedin, New Lealand ;
LEECHES R e ... Cmas. BapmEAM, B.8c., M.B., University of Syduey :
CRUSTACEA AMPHIPODA AND C ISOPODA Prof. C. CHiLTON, M.A., D. Sc F.LS, Ca.nterbury College Christ~
: church, New Zealand., > )
CRUSTACEA MACRURA AND C CIRRIPEDA ‘Miss 'F..Baag, M.Sc¢., F.L. 8.,  University, Brlshane

MALLOPHAGA ... o s veeaee Dr T HARV‘EY JOHNSTON, Umversmy, Brigpane, and Mr. L.
: o : s ' HARRISON B.Sec., Sydney. e ,

.TICKS e ee i ... Mr. L. Harsisox, B.Sc, Sydney. ‘

PYCNOGONIDA ... ... ‘& oo Proi T. T. Frenw, B.8e., University of Ta.sma.ma. Hobars.

TUNICATES.., .. - ' .. i Prof, W. A. Herpyan, F.R.8., University, Liverpool, England.
" BIRDS e e e i e wesMr H HaMILTON, Dominion Museum, Wellmgtou N.Z., and
‘ S -~ " . M R. Bagser Huit, Sydney.
MAMMALS ... - .. . Mr H. Haminton, Dommlon Museum, Wellmgton, N, Z. .
. ' [ ‘. R S 3 . Ve X *
o, BOTA_NY R |
_PIIYTOPLANKTON AND FRDSH-WATER Prof. T -E. FRITSCH. Umvermty of London. S
ALGAE. N - . - SRR
' LICHENS AND FUNGI N vee, Mr. E. CHEEL Bot.amc Gardens Sydnev | o ‘
B ' - ,l h ' .
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